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,QGXVWULHREOLJDWLRQHQ&I)ULHGPDQ.XWWQHUIRUWKHRUHWLFDODUJXPHQWV
￿&I+DEHUOHU￿(QWRUI
￿&I+D\HN+DEHUOHU￿
￿￿ )RU WKH PRQHWDU\ DJJUHJDWH LQGLFDWRUV ZH FDOFXODWHG QRPLQDO DQG UHDO PRQHWDU\ DJJUHJDWHV WDNLQJ WKH
FRQWHPSRUDU\ FRQVXPHU SULFH LQGH[ DV WKH GHIODWRU 7R FDOFXODWH WKHVH PHDVXUHV PRUH DFFXUDWHO\ LQ WHUPV RI
PDLQVWUHDPPRQHWDU\WKHRU\H[SHFWHGLQIODWLRQVKRXOGEHXVHGLQVWHDGRIDFWXDOLQIODWLRQ7KLVLVKRZHYHUUDWKHU
GLIILFXOWWRPHDVXUH7KLVDUJXPHQWKROGVERWKIRUPRQHWDU\DJJUHJDWHVDQGIRUWKHFDOFXODWLRQRIUHDOLQWHUHVWUDWHV
EXWLWLVPXFKPRUHLPSRUWDQWLQWKHODWWHUFDVHLIRQHFRQVLGHUVWKHIDPRXV)LVKHUHTXDWLRQ2QHDWWHPSWWRVROYH
WKLVSUREOHPLVWKHDSSURDFKRI0LVKNLQ2WKHUDXWKRUVFDOFXODWHWUHQGIXQFWLRQV,QRXUDQDO\VLVZHIROORZHG
DFRPSURPLVHVWUDWHJ\,QWKHFDVHRIPRQHWDU\DJJUHJDWHVZHFDOFXODWHGUHDODJJUHJDWHVXVLQJWKHDFWXDOFRQVXPHU
7KHUHDOHIIHFWLYHH[FKDQJHUDWHZDVLQFOXGHGEHFDXVHRIDFRPPRQDUJXPHQWZKLFKVWDWHVWKDW
PRVW ERRPV LQ *HUPDQ\ DUH LQLWLDWHG E\ H[SRUWOHG XSVZLQJV ZKLFK LQ WXUQ DUH EDVHG RQ
LPSURYHGFRPSHWLWLYHQHVV
7KHWLPHVHULHVIRURUGHULQIORZVDQGSURGXFWLRQZHUHSURYLGHGE\(XURVWDWLIRVHULHVIRUFOLPDWH
DQGH[SHFWDWLRQVZHUHFDOFXODWHGE\WKH0XQLFKEDVHGLIR,QVWLWXWH0RQHWDU\LQGLFDWRUVDVZHOO
DVLQWHUHVWUDWHVZHUHREWDLQHGIURPWKH'HXWVFKH%XQGHVEDQN7KHVSUHDGEHWZHHQJRYHUQPHQW
DQGSULYDWHERQG\LHOGVZDVFDOFXODWHGE\WKHDXWKRUVXVLQJGDWDSURYLGHGE\WKH'HXWVFKH
%XQGHVEDQN7KHFRQVXPHUVHQWLPHQWLQGLFDWRUDVZHOODVWKHUHDOHIIHFWLYHH[FKDQJHUDWHDUH
IURPWKH2(&'GDWDEDVH:HFKRVHPRQWKO\GDWDLQRUGHUWRDWWDLQPRUHDFFXUDF\LQLGHQWLI\LQJ
WXUQLQJSRLQWV)XUWKHUPRUHWKLVHQVXUHGWKDWWKHUHZHUHVXIILFLHQWGHJUHHVRIIUHHGRPDYDLODEOH
IRUQRQSDUDPHWULFHVWLPDWLRQLQWKHIUHTXHQF\GRPDLQ(VWLPDWLRQVZHUHFDUULHGRXWIRUWKH
SHULRGIURPWR
7KHVWUXFWXUDOEUHDNFDXVHGE\*HUPDQUHXQLILFDWLRQLPSOLHVWKDWHFRQRPHWULFWHVWLQJPD\IDFH
VRPHGLIILFXOWLHV(XURVWDWZKLFKSURYLGHGWKHWLPHVHULHVIRUWKHGLIIHUHQWSURGXFWLRQLQGLFHVDV
ZHOO DV IRU WKH RUGHU LQIORZV FKDLQHG WKH WLPH VHULHV IRU :HVW *HUPDQ\ XS WR  DQG
*HUPDQ\IURPRQZDUGV$FKDLQLQJSURFHGXUHZDVDOVRXVHGIRUWKHPRQHWDU\DJJUHJDWHV
7KHLIRLQGLFDWRUVHULHVDUHWLPHVHULHVIRU:HVW*HUPDQ\RQO\$OORWKHUWLPHVHULHVUHIHUWR:HVW
*HUPDQGDWDXQWLOUHXQLILFDWLRQDQGWR*HUPDQGDWDDIWHUZDUGV
 &CVC2TQRGTVKGU
0RVWRIRXUSURFHGXUHVUHTXLUHVWDWLRQDULW\DVVXPSWLRQV7KHUHIRUHZHWHVWHGDOOWLPHVHULHVIRU
XQLWURRWVXVLQJDXJPHQWHG'LFNH\)XOOHUWHVWV￿￿1RQVWDWLRQDU\YDULDEOHVZHUHWUDQVIRUPHGLQWR
VWDWLRQDU\YDULDEOHVE\FDOFXODWLQJDQQXDOJURZWKUDWHV7KLVVWUDWHJ\KDVWKHDGYDQWDJHWKDWKLJKO\
FRPSOLFDWHGGHWUHQGLQJSURFHGXUHVDUHDYRLGHGWKHUHVXOWVRIZKLFKGHSHQGRQWKHDVVXPHG
VWUXFWXUHRIWKHGDWDJHQHUDWLQJSURFHVV￿￿)XUWKHUPRUHDVVRPHVWXGLHVKDYHVKRZQWKHFKRVHQ
ILOWHULQJSURFHGXUHKDVWKHDGYDQWDJHWKDWDORWRIVSHFWUDOGHQVLW\UHPDLQVLQWKHUHJLRQUHOHYDQW
IRURXUWRSLF￿￿,QDGGLWLRQDQQXDOJURZWKUDWHVDUHTXLWHRIWHQXVHGIRUIRUHFDVWLQJSXUSRVHVDQG
HFRQRPLFSROLF\PDNLQJLQ*HUPDQ\)XUWKHUPRUHWKHWUDQVIRUPDWLRQLQWRDQQXDOJURZWKUDWHV
VHUYHVDVDVLPSOHPHWKRGRIVHDVRQDODGMXVWPHQW$OOVWDWLRQDU\YDULDEOHVWKDWUHPDLQHGVSHFLILHG

SULFHLQGH[7KLVFDQEHMXVWLILHGEHFDXVHDFWXDOLQIODWLRQPDWWHUVLQGHFLGLQJDERXWUHDOEDODQFHV,QWKHFDVHRI
LQWHUHVWUDWHVZHGLGQRWFDOFXODWHUHDOLQWHUHVWUDWHV
￿￿&I'LFNH\)XOOHU
￿￿&I&DQRYDDE
￿￿&I:ROWHUV.XKELHU%XVFKHU
LQOHYHOVLQWKLVDQDO\VLVZHUHVHDVRQDOO\DGMXVWHGXVLQJWKH%HUOLQ0HWKRG%97KHUHOHYDQW
SURSHUWLHVRIWKHLQGLFDWRUVDUHSUHVHQWHGLQWDEOH￿￿
 6SHFWUDO$QDO\VLV
 /GVJQFQNQIKECN#RRTQCEJ
￿￿
7UDGLWLRQDOO\ WKH F\FOLFDO SURSHUWLHV RI WLPH VHULHV DQG OHDGODJVWUXFWXUHV DUH GHWHUPLQHG E\
FURVVFRUUHORJUDP DQDO\VLV￿￿ 2YHUODSSLQJ RVFLOODWLRQV RI GLIIHUHQW SHULRGV DQG ZLWK GLIIHUHQW
DPSOLWXGHVFDQGLVWRUWWKHSURSHUWLHVRIWKHFRUUHORJUDP+LJKDXWRFRUUHODWLRQFRPSOLFDWHVWKH
DQDO\VLV)XUWKHUPRUHQHZGHYHORSPHQWVLQWLPHVHULHVDQDO\VLVVKRZWKDWUHVXOWVGHSHQGWRD
ODUJH H[WHQW RQ WKH NLQG RI WUDQVIRUPDWLRQV XVHG WR DWWDLQ VWDWLRQDU\ YDULDEOHV HJ WUHQG
GHYLDWLRQVRUJURZWKUDWHV7KHUHJUHVVLRQRILQGHSHQGHQWQRQVWDWLRQDU\WLPHVHULHVOHDGVWR
VSXULRXV UHJUHVVLRQ $W WKH VDPH WLPH WKH VSHFLILFDWLRQ RI QRQVWDWLRQDU\ WLPH VHULHV LQ
GLIIHUHQFHVZKLOHWKHVHVHULHVDUHFRLQWHJUDWHGOHDGVWRPLVVSHFLILFDWLRQ7KHSUREOHPVEHFRPH
HYHQPRUHFRPSOLFDWHGDVWKHUHVXOWVDUHVHQVLWLYHZLWKUHJDUGWRWKHDVVXPHGSDUDPHWULFPRGHO
DSUREOHPZLGHO\GLVFXVVHGLQFRQMXQFWLRQZLWKGHWUHQGLQJSURFHGXUHV
7KH ILUVW VWHS LQ RXU UHVHDUFK LV WKH GLVFULPLQDWLRQ EHWZHHQ VHULHV ZKLFK VKRZ D VLJQLILFDQW
UHODWLRQVKLSZLWKWKHEXVLQHVVF\FOHLQWKHUHOHYDQWSHULRGDQGWKRVHZKLFKGRQRW6SHFWUDO
DQDO\VLV SURYHG WR EH D KHOSIXO WRRO IRU WKLV SXUSRVH $QDO\WLFDOO\ D FRUUHORJUDP FDQ EH
WUDQVIRUPHG WR WKH IUHTXHQF\ GRPDLQ XVLQJ )RXULHU WUDQVIRUPDWLRQ 7KH VSHFWUD IXQFWLRQV
LQGLFDWHWKHFRQWULEXWLRQRIHYHU\IUHTXHQF\FRPSRQHQWWRRYHUDOOYDULDQFH%\DSSO\LQJVSHFWUDO
DQDO\VLVWRPRUHWKDQRQHWLPHVHULHVLWLVSRVVLEOHWRFDOFXODWHVRPHXVHIXOPHDVXUHVVXFKDV
VTXDUHG FRKHUHQFH DQG JDLQ ZKLFK DOORZ WKH XQGHUO\LQJ UHODWLRQVKLS EHWZHHQ GLIIHUHQW WLPH
VHULHVWREHDVVHVVHG,QDGGLWLRQWKHFRKHUHQFHLVLQYDULDQWWRDQ\NLQGRIOLQHDUWUDQVIRUPDWLRQ

￿￿$OOWLPHVHULHVVSHFLILHGLQOHYHOVDUHVHDVRQDOO\DGMXVWHG0RVWRIWKHPDUHDGMXVWHGXVLQJWKH%HUOLQPHWKRG%9
7KH &RQVXPHU 6HQWLPHQW ,QGLFDWRU DQG WKH 5HDO (IIHFWLYH ([FKDQJH 5DWH ZHUH RQO\ DYDLODEOH RQ D VHDVRQDOO\
DGMXVWHG EDVLV ; 5HJDUGLQJ WKH VHULHV ZKLFK KDG WR EH VSHFLILHG LQ JURZWK UDWHV GXH WR WKHLU VWDWLRQDULW\
SURSHUWLHVLQPRVWFDVHVZHXVHGXQDGMXVWHGWLPHVHULHVZKHUHWKHWUDQVIRUPDWLRQLQWRDQQXDOJURZWKUDWHVVHUYHGDV
D VHDVRQDO DGMXVWPHQW SURFHGXUH 7KH UHDVRQ IRU WKLV ZDV DQ REVHUYHG ELDV WRZDUGV QRQVWDWLRQDULW\ ZKHQ ZH
WUDQVIRUPHGDOUHDG\VHDVRQDOO\DGMXVWHGWLPHVHULHVLQWRJURZWKUDWHV
￿￿ &I .|QLJ:ROWHUV  :ROWHUV.XKELHU%XVFKHU  :ROWHUV  .LUFKJlVVQHU:ROWHUV 
:ROWHUV/DQNHV.RRSPDQV
￿￿&I'|SNH.UlPHU/DQJIHOGW/LQGOEDXHU
)UHTXHQF\GRPDLQDQDO\VLVDOORZVXVWRFDOFXODWHWKHVTXDUHGFRKHUHQFHDVDIXQFWLRQRIVSHFWUDDQG
FURVVVSHFWUD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ZKHUH ID [ \ X DD   l=  LV FDOOHG VSHFWUXP DW IUHTXHQF\ l  DQG I[\ l  LV FDOOHG FURVV VSHFWUXP
EHWZHHQ[DQG\
$FFRUGLQJWR.|QLJ:ROWHUVWKLVLVDPHDVXUHIRUWKHVWRFKDVWLFUHODWLRQVKLSEHWZHHQ
GLIIHUHQWFRPSRQHQWVRIWZRSURFHVVHVDWVSHFLILFIUHTXHQFLHV￿￿
,QRWKHUZRUGV
7KHVTXDUHGFRHIILFLHQWRIFRKHUHQFHFDQEHLQWHUSUHWHGDVWKHSURSRUWLRQRIWKHSRZHUDWIUHTXHQF\l LQHLWKHUWLPHVHULHV
ZKLFKFDQEHH[SODLQHGE\LWVOLQHDUUHJUHVVLRQRQWKHRWKHU￿￿
7KHUHIRUHWKHPHDVXUHLVFRPSDUDEOHWRWKHZHOONQRZQ 5
￿LQWUDGLWLRQDOUHJUHVVLRQDQDO\VLV
+RZHYHU WKH DSSOLFDWLRQ RI IUHTXHQF\ GRPDLQ DQDO\VLV DOORZV VRPH SLWIDOOV RI WUDGLWLRQDO
UHJUHVVLRQVWREHDYRLGHGVLQFHFRKHUHQFHLVDPHDVXUHRIWKHGHJUHHRIOLQHDUDVVRFLDWLRQQRWRI
OLQHDU GHSHQGHQFH 1R FDXVDO UHODWLRQVKLS EHWZHHQ WKH WZR YDULDEOHV KDV WR EH DVVXPHG DV LV
LPSOLFLWO\WKHFDVHLQUHJUHVVLRQDQDO\VLV)XUWKHUPRUHQRVSHFLILFPRGHOQHHGVWREHVSHFLILHGIRU
WKHGHWHUPLQDWLRQRIWKHGLUHFWLRQRIGHSHQGHQFH2QHRIWKHPRVWLPSRUWDQWDGYDQWDJHVLVWKH
LQYDULDQFHDJDLQVWDQ\NLQGRIOLQHDUWUDQVIRUPDWLRQLQFOXGLQJWKDWWRJURZWKUDWHV,WLVZRUWK
PHQWLRQLQJ WKDW DV .LUFKJlVVQHU DQG :ROWHUV  KDYH VKRZQ D FRKHUHQFH RI RQH DW
IUHTXHQF\]HURLQGLFDWHVDFRLQWHJUDWLRQUHODWLRQVKLSEHWZHHQWZRWLPHVHULHV￿￿7KLVILQGLQJLVLQ
OLQHZLWKDSRSXODULQWHUSUHWDWLRQRIFRLQWHJUDWLRQLQWKHVHQVHWKDWLQWKHORQJUXQDIUHTXHQF\
RI]HURFRUUHVSRQGVWRDF\FOHRILQILQLWHOHQJWKERWKWLPHVHULHVDUHVWURQJO\UHODWHGDQGGRQRWGLYHUJH
IURPHDFKRWKHU2XUFRKHUHQFHHVWLPDWLRQVFDQWKHUHIRUHEHUHJDUGHGDVDQLQIRUPDOWHVWIRUFR
LQWHJUDWLRQUHODWLRQVKLSVEHWZHHQWKHLQGLFDWRUDQGWKHUHIHUHQFHVHULHV
6LPLODUWRDOORWKHUQRQSDUDPHWULFDSSURDFKHVWKHHPSLULFDODSSOLFDWLRQRIVSHFWUDODQDO\VLVKDV
GLVDGYDQWDJHVDVZHOO5HODWLYHO\ORQJWLPHVHULHVDUHUHTXLUHGWRJHWUHOLDEOHUHVXOWV0RUHRYHUWKH
DQDO\VLVLVFRPSOLFDWHGE\WKHWUDGHRIIEHWZHHQELDVDQGYDULDQFH

￿￿.|QLJ:ROWHUV
￿￿.RRSPDQV
￿￿&I.LUFKJlVVQHU:ROWHUV
 4GUWNVU
7KHUHVXOWVRIFRKHUHQFHHVWLPDWLRQIRUWKHEXVLQHVVF\FOHUHIHUHQFHVHULHVDQGWKHLQGLFDWRUVDUH
VKRZQLQILJXUHVWR￿￿
7KHQXOOK\SRWKHVLVRIQRVLJQLILFDQWLQIOXHQFHDWDFRQILGHQFHOHYHOZDVWHVWHGXVLQJD
VLJQLILFDQFH WHVW VWDWLVWLF GHYHORSHG E\ .RRSPDQV  7KH KRUL]RQWDO OLQH LQ RXU JUDSKV
UHSUHVHQWVWKHFRQILGHQFHEDQG￿￿&RKHUHQFHYDOXHVDERYHWKLVOHYHOVKRZVLJQLILFDQWDVVRFLDWLRQ
EHWZHHQWKHVHWZRVHULHVDWVSHFLILFIUHTXHQFLHVZKLFKZHUHWUDQVIRUPHGLQWRSHULRGVIRUEHWWHU
XQGHUVWDQGLQJHJPRQWKV
+RZFDQWKHVHUHVXOWVEHLQWHUSUHWHG",QWUDGLWLRQDOEXVLQHVVF\FOHOLWHUDWXUH￿￿DSHULRGRIRQH
\HDU XS WR VL[ RU HLJKW \HDUV LV UHJDUGHG DV UHOHYDQW IRU EXVLQHVV F\FOH PRYHPHQWV +HQFH
FRKHUHQFHWHVWVZHUHFDUULHGRXWIRUWKLVWLPHSHULRGWKDWLVRQWKHOHIWVLGHRIRXUJUDSKV
2XUWHVWVOHDGWRVRPHLQWHUHVWLQJFRQFOXVLRQV)LUVW RYHU WKH ZKROH IUHTXHQF\ GRPDLQ WKH
LQGLFHVRIQHWSURGXFWLRQVKRZDVWURQJDVVRFLDWLRQZLWKWKHUHIHUHQFHVHULHVVHHILJXUH￿￿
7KHIDFWWKDWFRKHUHQFHLVTXLWHKLJKWKURXJKRXWWKHIUHTXHQF\VSHFWUXPVKRZVWKDWWKHVHVHULHV
DUHWRDODUJHH[WHQWLGHQWLFDO7KLVLVQRWVXUSULVLQJJLYHQWKHRYHUODSSLQJGDWDEDVH7KHVH
LQGLFHVVKRXOGWKHUHIRUHEHXVHGDVFRLQFLGHQWLQGLFDWRUVWKHUHIRUHLWZRXOGVHHPLQDSSURSULDWH
WRXVHWKHPDVOHDGLQJLQGLFDWRUV)RUWKLVUHDVRQZHGHFLGHGWRH[FOXGHWKHVHLQGLFDWRUVIURP
RXUIXUWKHULQYHVWLJDWLRQ
6HFRQGDOORUGHULQIORZVDVZHOODVWKHLIRFOLPDWHDQGH[SHFWDWLRQLQGLFDWRUVVKRZVLJQLILFDQW
FRKHUHQFH LQ WKH SHULRG XQGHU FRQVLGHUDWLRQ VHH ILJXUH  7KLUG TXLWH LQWHUHVWLQJO\ DOO
PRQHWDU\DJJUHJDWHVVHHILJXUHDQG²UHDODQGQRPLQDO²DQGWKHUHDOHIIHFWLYHH[FKDQJH
UDWH DUH LQVLJQLILFDQW ZKHUHDV ERWK LQWHUHVW UDWHV DV ZHOO DV WKHLU VSUHDG￿￿ KDYH H[SODQDWRU\
SRZHUEXWRQO\ZLWKOLWWOHVLJQLILFDQFH￿￿7KLVLVWKHFDVHIRUFRQVXPHUFRQILGHQFHDVZHOODVWKH
VSUHDGEHWZHHQJRYHUQPHQWDQGSULYDWHERQG\LHOGVVHHILJXUH

￿￿)RUWKHHPSLULFDOHVWLPDWLRQZHXVHGWKHSURJUDP63(.75$/GHYHORSHGDWWKH)UHLH8QLYHUVLWlW%HUOLQ)DFXOW\
RI(FRQRPLFVFKDLURI3URIHVVRU-UJHQ:ROWHUV7KHIROORZLQJSDUDPHWHUVZHUHXVHGOHQJWKRIWKHWLPHVHULHV
GDWDSRLQWVQXPEHURIHVWLPDWHGIXQFWLRQYDOXHVFRYDULDQFHV$SSO\LQJD3DU]HQZLQGRZWKHHVWLPDWLRQKDV
 GHJUHHV RI IUHHGRP >FI .|QLJ:ROWHUV  @ :H WKDQN 3URIHVVRU -UJHQ :ROWHUV IRU VKDULQJ WKH
SURJUDPPHILOHV
￿￿.RRSPDQVDQQH[WDEOH$
￿￿&I=DUQRZLW]
￿￿,QWKHFDVHRIPDQXIDFWXULQJLQGXVWU\WKHWLPHVHULHVLVFRLQWHJUDWHGZLWKWKHUHIHUHQFHVHULHV7KLVUHVXOWFDQEH
GHULYHGIURPWKHFRKHUHQFHEHWZHHQWKHVHWZRVHULHVEHFDXVHLQWKLVFDVHWKHFRKHUHQFHLVRQHDW]HURIUHTXHQF\&I
.LUFKJlVVQHU:ROWHUV
￿￿,QIDFWWKHVSUHDGVKRZVRQO\VPDOOVLJQVRIVLJQLILFDQFH:HGHFLGHGWRLQFOXGHWKHVSUHDGLQWRWKHIXUWKHU
H[SORUDWLRQVEHFDXVHRILWVGRPLQDQWUROHLQOHDGLQJLQGLFDWRUOLWHUDWXUH
￿￿,QRWKHUDQDO\VHVLQWHUHVWUDWHVVKRZYHU\JRRGLQGLFDWRUSURSHUWLHV&I.LUFKJlVVQHU6DYLR]
7KHVHILQGLQJVFRUUHVSRQGZLWKWKHUHVHDUFKRI%HUQDQNHDQG%OLQGHURU)ULHGPDQDQG
.XWWQHUZKRVKRZHGWKDWWKHLQIRUPDWLRQFRQWHQWRIPRQH\KRZHYHUGHILQHGLVWRD
ODUJHH[WHQWREVROHWHLILQWHUHVWUDWHVDUHWDNHQLQWRDFFRXQW
,QRXUIXUWKHUUHVHDUFKZHGHFLGHGWRH[FOXGHDOOPRQHWDU\DJJUHJDWHVDVZHOODVWKHUHDOHIIHFWLYH
H[FKDQJHUDWHDQGWKHSURGXFWLRQLQGLFHVDQGWRH[DPLQHRQO\WKHUHODWLRQVKLSVEHWZHHQWKH
UHIHUHQFHVHULHVDQGLQGLFDWRUVZLWKVLJQLILFDQWFRKHUHQFHLQWKHLQWHUYDOUHOHYDQWIRUEXVLQHVV
F\FOH UHVHDUFK 7KLV VWUDWHJ\ ZDV FKRVHQ VLQFH RQH RI WKH EDVLF SURSHUWLHV ZKLFK D UHOLDEOH
LQGLFDWRUVKRXOGSRVVHVVLVWKDWPRYHPHQWVLQWKHLQGLFDWRUVHULHVVKRXOGUHVHPEOHWKRVHRIWKH
LQGLFDWRUVHULHV,QRXUVSHFWUDODQDO\VLVEDVHGWHVWWKHH[FOXGHGWLPHVHULHVGRQRWIXOILOWKH
UHTXLUHPHQWIRUWKHUHOHYDQWLQWHUYDO
 $QDO\VLVRI/HDG/DJ6WUXFWXUHV
,Q WKH VHFRQG SDUW RI RXU DQDO\VLV ZH H[DPLQHG WKH OHDGVWUXFWXUH EHWZHHQ LQGLFDWRU DQG
UHIHUHQFHVHULHV%DVLFDOO\WKHSKDVHFDQEHGHWHUPLQHGZLWKLQPXOWLYDULDWHIUHTXHQF\GRPDLQ
DQDO\VLV+RZHYHUWKLVSURFHGXUHKDVVRPHGLVDGYDQWDJHV2ZLQJWRWKHDPELJXRXVQDWXUHRI
WULJRQRPHWULF IXQFWLRQV WKHVH PHDVXUHV DUH GLIILFXOW WR LQWHUSUHW )XUWKHUPRUH HVWLPDWHV DUH
LPSUHFLVHLIWKHFRKHUHQFHLVTXLWHVPDOO￿￿
$VDUHVXOWZHGHFLGHGWRXVHRWKHUWHFKQLTXHV)LUVWZHXVHGFURVVFRUUHORJUDPVWRLGHQWLI\YLD
WKHPD[LPXPRIWKHFRHIILFLHQWRIFRUUHODWLRQFDOFXODWHGDWGLIIHUHQWODJVSRVVLEOHOHDGODJ
VWUXFWXUHV:HWKHQDVNHGZKHWKHUWKHLQFOXVLRQRISDVWYDOXHVRIWKHLQGLFDWRUYDULDEOHZRXOG
LPSURYHWKHIRUHFDVWRIWKHUHIHUHQFHVHULHV7RDFKLHYHWKLVZHSHUIRUPHG*UDQJHUFDXVDOLW\
WHVWV
 %TQUU%QTTGNCVKQP
$VDILUVWDSSUR[LPDWLRQRIOHDGODJVWUXFWXUHVEHWZHHQWKHFKRVHQUHIHUHQFHVHULHVDQGWKRVH
LQGLFDWRUV WKDW SDVVHG WKH VSHFWUDO DQDO\VLV FULWHULRQ FURVV FRUUHODWLRQ FDQ EH HVWLPDWHG
7UDGLWLRQDOO\WKHPD[LPXPRIWKHFRHIILFLHQWRIFRUUHODWLRQLVVHHQDVWKHOHDGRUODJRIWKH
LQGLFDWRULQUHODWLRQWRDUHIHUHQFHVHULHV%XWWKHVHPHDVXUHVVKRXOGEHLQWHUSUHWHGFDXWLRXVO\DV
WKH\FDQEHGLVWRUWHGE\RYHUODSSLQJRVFLOODWLRQV:HHVWLPDWHGWKHFRHIILFLHQWRIFRUUHODWLRQ
EHWZHHQWKHUHIHUHQFHDQGLQGLFDWRUVHULHVZLWKDODJOHQJWKRIRQHDFKVLGH7KHWKLQOLQHVLQ
RXUJUDSKVUHSUHVHQWDURXJKHVWLPDWLRQRIWKHVLJQLILFDQFHEDQG￿￿9DOXHVRXWVLGHWKLVEDQG
LQGLFDWHDVLJQLILFDQWFRUUHODWLRQ5HVXOWVDUHSORWWHGLQILJXUHVWR

￿￿&I:ROWHUV
￿￿7KHVLJQLILFDQFHEDQGLVFDOFXODWHGDV  7ZKHUH7LVWKHQXPEHURIREVHUYDWLRQV
7KHLQGLFHVRIRUGHULQIORZVWKHLIREXVLQHVVFOLPDWHDQGWKHORQJWHUPLQWHUHVWUDWHVKRZVWURQJ
VLJQVRIFRPRYHPHQW,IREXVLQHVVH[SHFWDWLRQV WKH FRQVXPHU FRQILGHQFH LQGLFDWRU DQG WKH
VSUHDGEHWZHHQWKH\LHOGVRIJRYHUQPHQWERQGVDQGSULYDWHERQGVDVZHOODVWKHLQWHUHVWUDWH
VSUHDGVKRZVRPHOHDGLQWKHSHULRGRIRQHWRWZHOYHPRQWKVZKLFKLVRIVSHFLDOLQWHUHVWIRU
VKRUWWHUPIRUHFDVWLQJ7KHFRHIILFLHQWRIFRUUHODWLRQIRUWKHVKRUWWHUPLQWHUHVWUDWHVKRZVVLJQV
RIODJJLQJLQVWHDGRIWKHH[SHFWHGOHDGLQJSURSHUW\7RDWWDLQPRUHLQIRUPDWLRQZHFDUULHGRXW
WZRW\SHVRI*UDQJHUFDXVDOLW\WHVWVLQRXULQYHVWLJDWLRQDWUDGLWLRQDOSDLUZLVH*UDQJHUFDXVDOLW\
WHVWFRQWDLQHGLQHYHU\HFRQRPHWULFVRIWZDUHSDFNDJHDQGDPRGLILHGWHVW
 2CKTYKUG)TCPIGT%CWUCNKV[6GUVU
'HWHUPLQLQJ ZKHWKHU PRYHPHQWV LQ WKH LQGLFDWRU VHULHV OHDG PRYHPHQWV LQ WKH UHIHUHQFH
VHULHV LV RI FUXFLDO LPSRUWDQFH LQ LGHQWLI\LQJ UHOLDEOH LQGLFDWRUV *UDQJHUFDXVDOLW\ WHVWV ZHUH
GHYHORSHGIRUWKHDVVHVVPHQWRIVXFKTXHVWLRQV7KHWHVWRQ*UDQJHUFDXVDOLW\DWWHPSWHGWR
GHWHUPLQHZKHWKHUFKDQJHVLQWKHLQGLFDWRUVHULHVSUHFHGHFKDQJHVLQWKHUHIHUHQFHVHULHVRUYLFH
YHUVD:HLQFOXGHGSDVWYDOXHVRIDVWDWLRQDU\LQGLFDWRUVHULHVWRDUHJUHVVLRQRIDVWDWLRQDU\
UHIHUHQFHVHULHVRQLWVRZQODJJHGYDULDEOHV,IWKHILWLPSURYHVVLJQLILFDQWO\E\WKLVLQFOXVLRQWKH
LQGLFDWRUVHULHVLV*UDQJHUFDXVDO￿￿
$FRPPRQGLIILFXOW\LQSHUIRUPLQJVXFKWHVWVLVWKHFKRLFHRIODJOHQJWKEHFDXVHWKHUHVXOWVDUH
QRWLQGHSHQGHQWIURPWKHFKRVHQODJVWUXFWXUH￿￿)XUWKHUPRUHVWDQGDUGHFRQRPHWULFVRIWZDUH
SDFNDJHVFDUU\RXWWKHVHWHVWVZLWKIL[HGOHQJWKRQERWKVLGHVVRPHWKLQJWKDWLVFULWLFLVHGDVLW
PD\OHDGWRPLVVSHFLILFDWLRQ:HFKRVHDWZRIROGVWUDWHJ\)LUVWZHFDUULHGRXWVWDQGDUGSDLUZLVH
*UDQJHUFDXVDOLW\WHVWVZLWKODJVRIXSWRDQGPRQWKVRQHDFKVLGH7KLVKHOSHGWRLGHQWLI\
SRVVLEOH FDXVDOLW\ UHODWLRQV LQ WKH DERYHPHQWLRQHG VHQVH 7KHQ ZH HVWLPDWHG D XQLYDULDWH
HTXDWLRQDQGDGGHGLQGLYLGXDOODJVRIWKHLQGLFDWRUVHULHV:HFKRVHWKH6FKZDU]LQIRUPDWLRQ
FULWHULRQ WR DVVHVV LPSURYHPHQWV LQ VSHFLILFDWLRQ 7KH VHFRQG VWUDWHJ\ KHOSV WR DYRLG
PLVVSHFLILFDWLRQDQGVHUYHVDVDPHDQVRIGHWHUPLQLQJWKHODJVWUXFWXUH
7KHUHVXOWVRIWKHILUVWDSSURDFKDUHVXPPDUL]HGLQWDEOH7KHRUGHULQIORZWRSURGXFHUVRI
LQYHVWPHQWJRRGVDVZHOODVWKHRUGHULQIORZLQPDQXIDFWXULQJLQGXVWU\DQGDOOLIRLQGLFDWRUV
VKRZVWURQJVLJQVRI*UDQJHUFDXVDOLW\6KRUWDVZHOODVORQJWHUPLQWHUHVWUDWHVDUH*UDQJHU

￿￿*UDQJHU&DXVDOLW\WHVWVDUHLQIDFWVRPHWKLQJRIDPLVQRPHULQSUDFWLFHDOOVXFKWHVWVVLPSO\H[DPLQHZKHWKHU
PRYHPHQWVLQRQHYDULDEOHUHJXODUO\SUHFHGHWKRVHLQDQRWKHUYDULDEOH7KHUHFDQEHQRYDOLGWHVWRIWUXHFDXVDOLW\RQ
WKLVEDVLVLQDZRUOGZKHUHLQGLYLGXDOVDUHIRUZDUGORRNLQJ$VLPSOHH[DPSOHLVWKHSXUFKDVHRIDQWLIUHH]HLQWKH
PRQWKVOHDGLQJXSWRZLQWHULWLVFOHDUWKDWZLQWHUFDXVHVDQWLIUHH]HSXUFKDVHVEXWDW\SLFDO*UDQJHU&DXVDOLW\7HVW
ZRXOGVXJJHVWWKHUHYHUVHFDXVDWLRQVLQFHWKHDQWLIUHH]HSXUFKDVHVFRPHILUVW+RZHYHULQWKHFRQWH[WRIWKHVHDUFK
IRUSRWHQWLDOOHDGLQJLQGLFDWRUVWKLVSUREOHPGRHVQRWDULVHLQRXUH[DPSOHDQWLIUHH]HSXUFKDVHVDUHDJRRGOHDGLQJ
LQGLFDWRU RIZLQWHU6DOD]DUHWDO
￿￿&I*XMDUDWL
FDXVDOLIDODJVWUXFWXUHRIWKUHHRUVL[PRQWKVLVFKRVHQ%RWKVSUHDGVDVZHOODVWKHFRQVXPHU
FRQILGHQFHDUHLQVLJQLILFDQWZLWKDODJOHQJWKRIRUPRQWKVEXWVOLJKWO\VLJQLILFDQWLIDUDQJH
RIWKUHHPRQWKVLVFKRVHQ
)RUPRVWRIWKHUHOHYDQWLQGLFDWRUVWKHSDLUZLVH*UDQJHUWHVWVVKRZWKDWFDXVDOLW\UXQVIURPWKH
LQGLFDWRUWRWKHUHIHUHQFHVHULHV
 +PFKXKFWCN)TCPIGT%CWUCNKV[6GUVU
'XHWRWKHDERYHPHQWLRQHGGLVDGYDQWDJHVRIWKHVWDQGDUG*UDQJHUFDXVDOLW\WHVWVFDUULHGRXWE\
VWDQGDUGHFRQRPHWULFVRIWZDUHZHSHUIRUPHGLQGLYLGXDOWHVWVDVZHOO￿￿&RQWUDU\WRWKHSDLUZLVH
WHVWVZHWHVWHGIRURQHGLUHFWLRQRIFDXVDOLW\RQO\
)LUVW ZH HVWLPDWHG WKH EHVW XQLYDULDWH VSHFLILFDWLRQ IRU WKH UHIHUHQFH VHULHV WYDOXHV LQ
SDUHQWKHVHV
\\ \ \ \ \
ZLWK
5
':
6,&
=+ + + + -
=
=
=-
-- -- - -      



￿￿ ￿ ￿￿￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿ ￿￿ ￿ ￿￿ ￿￿ ￿ ￿￿
￿
    




￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿￿ ￿ ￿ ￿ ￿
ZKHUH':GHQRWHVWKH'XUELQ:DWVRQVWDWLVWLFDQG6,&WKH6FKZDUW]LQIRUPDWLRQFULWHULRQ1R
VHULDOFRUUHODWLRQUHPDLQHGLQWKHUHVLGXDOV,QWKHVHFRQGVWHSZHHVWLPDWHGUHJUHVVLRQVVSHFLILHG
LQWKHIRUPRI*UDQJHUWHVWV+HUHZHFRXOGDGGLQGLYLGXDOODJVDOZD\VRQHRIWKHLQGLFDWRU
VHULHVWRWKHXQLYDULDWHUHJUHVVLRQ,QJHQHUDOWKHDERYHPHQWLRQHGHTXDWLRQZDVPRGLILHGWR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ZKHUHW 
7KHYDOXHRIWKH6FKZDUW]LQIRUPDWLRQFULWHULRQRIWKHODWWHUHTXDWLRQZDVFRPSDUHGZLWKWKH
YDOXHRIWKH6FKZDUW]LQIRUPDWLRQFULWHULRQRIWKHXQLYDULDWHHTXDWLRQWKHGRWWHGOLQHLQILJXUHV
WRIRUHTXDWLRQVIURPWKHILUVWXSWRDQGLQFOXGLQJWKHWKODJ$QLPSURYHGLQIRUPDWLRQ
FULWHULRQ LQ FRPSDULVRQ ZLWK WKH LQIRUPDWLRQ FULWHULRQ RI WKH XQLYDULDWH HVWLPDWLRQ ZDV
LQWHUSUHWHGDVDVLJQRI*UDQJHUFDXVDOLW\DQGEHFDXVHRQO\LQGLYLGXDOODJVZHUHXVHGWKHDEVROXWH
PLQLPXPRIWKHFULWHULRQVHUYHGDVDPHDQVRILGHQWLI\LQJWKHPRVWVLJQLILFDQWOHDGEHWZHHQ
UHIHUHQFHDQGLQGLFDWRUVHULHV7KHUHVXOWVDUHVXPPDUL]HGLQWKHILJXUHVWR
7KH PRGLILHG *UDQJHUWHVWV VKRZ WKDW WKH LQFOXVLRQ RI WKH RUGHU LQIORZV WR SURGXFHUV RI
LQYHVWPHQWJRRGVDQGLQPDQXIDFWXULQJLQGXVWU\LPSURYHWKHHTXDWLRQLQWKHYHU\VKRUWUXQVHH

￿￿&I:ROWHUV
ILJXUH,QWKHFDVHRILIRLQGLFDWRUVWKHLQFOXVLRQRIWKHUHVSHFWLYHLQGLFDWRULPSURYHGWKHILW
LQWKHILUVWPRQWKXSWRKDOID\HDUVHHILJXUH7KHRQO\H[FHSWLRQVZHUHRUGHULQIORZVWR
DQGLIREXVLQHVVH[SHFWDWLRQVRISURGXFHUVRILQWHUPHGLDWHLQSXW,QWKHVHFDVHVQRVLJQLILFDQW
LPSURYHPHQWZDVDFKLHYHG
%RWKLQWHUHVWUDWHVKDYHOLWWOHDGGLWLRQDOH[SODQDWRU\SRZHU+RZHYHURQO\WKHLQFOXVLRQRIWKH
LQWHUHVWUDWHVSUHDGLPSURYHVWKHILWRIHTXDWLRQLQWRWKHSHULRGIURPWRPRQWKVEXWZLWKRXW
DFOHDUO\GHILQHGORFDOPLQLPXPVHHILJXUH7KHVSUHDGEHWZHHQJRYHUQPHQWERQGDQG
SULYDWHERQG\LHOGVDVZHOODVWKHFRQVXPHUVHQWLPHQWLQGLFDWRULPSURYHWKHILWLQWKHYHU\VKRUW
UXQVHHILJXUH
7RDODUJHH[WHQWWKHUHVXOWVRIWKHLQGLYLGXDO*UDQJHUWHVWVFRQILUPWKHUHVXOWVIRXQGHDUOLHU,WLV
TXLWHLQWHUHVWLQJWKDWWKHLQFOXVLRQRILIRLQGLFDWRUVOHDGVWRWKHORZHVWYDOXHVRIWKH6FKZDUW]
LQIRUPDWLRQFULWHULRQ7KLVPHDQVVLQFHZHKHOGDOORWKHUSDUDPHWHUVQXPEHURIUHJUHVVRUVDQG
HVWLPDWLRQSHULRGFRQVWDQWWKDWFRPSDUHGZLWKDOORWKHULQGLFDWRUVWKHLULQFOXVLRQLPSURYHGWKH
LQVDPSOHIRUHFDVWLQJSRZHUPRVW
%HFDXVH WKH LQGLYLGXDO *UDQJHUWHVW GLG QRW ILQG FDXVDOLW\ LQ WKH FDVH RI RUGHU LQIORZV WR
SURGXFHUVRILQWHUPHGLDWHLQSXWVDVZHOODVIRUWKHLQWHUHVWUDWHVZHGHFLGHGWRH[FOXGHWKHVH
YDULDEOHVIURPIXUWKHULQYHVWLJDWLRQV%XWLQWKHFDVHRILIREXVLQHVVH[SHFWDWLRQVRISURGXFHUVRI
LQWHUPHGLDWHLQSXWZHGHFLGHGWRUHWDLQWKLVVHULHVVLQFHWKHSDLUZLVH*UDQJHUWHVWVXSSRUWHGWKH
K\SRWKHVLVRIFDXVDOLW\
 2XWRI6DPSOH)RUHFDVWV
2QHLQWHUHVWLQJTXHVWLRQUHPDLQVWREHDQVZHUHG$UHWKHLQGLFDWRUVZLWKWKHEHVWLQVDPSOH
SHUIRUPDQFHDOVRWKHLQGLFDWRUVZLWKWKHEHVWRXWRIVDPSOHSHUIRUPDQFH"7KHDQVZHULVE\QR
PHDQVREYLRXV
)RU PRVW RI WKH LQGLFDWRUV H[DPLQHG WKH ILW RI ELYDULDWH HTXDWLRQV H[SHULHQFHG WKH JUHDWHVW
LPSURYHPHQWLQWKHYHU\VKRUWUXQLQPRVWFDVHVDQGHVSHFLDOO\IRULIRLQGLFDWRUVWKHPRVW
VLJQLILFDQW ODJ VWUXFWXUH LV RQH RU WZR ODJV ,Q WKLV FDVH H[HUFLVLQJ RXWRIVDPSOH IRUHFDVWV
UHTXLUHV IRUHFDVWV RI WKH H[RJHQRXV YDULDEOHV ZKLFK LV VRPHWLPHV GRQH E\ $5 SURFHVVHV
+RZHYHUZHFKRVHDQRWKHUVWUDWHJ\
)LUVWZHFRQVWUXFWHGD9$5WKDWLQFOXGHV WKH UHIHUHQFH VHULHV DQG WKH LQGLFDWRU VHULHV 7KH
PD[LPXP ODJ ZDV UHVWULFWHG WR  PRQWKV DQG VLQJOH 9$5V ZHUH VSHFLILHG DFFRUGLQJ WR
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